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under date of November 4th, 1923, a 


tions under date of Roverd 

ing economiad of the Rasen at em of oloctrical distribution operated by the 
HydrouRlectrie Feser Commission of mtario. ‘the work has been done unter the 
direat personal stipervision of Mr. Frederick B. Brom, U. S¢., B. B. . , a 
partner in the firm of Walter J. Praii¢te 2 Company, in accordance with your 


confirmation of the general instruc 


Study has beon made of the ongineer- 


instructions. 

the aubject has been discussed with Mr. Commissioner l. A. hoss in detail, 
and, generally, with Mr. Bower, the Searctary of your Cormission, ond constant 
conmanication has been maintained with the officials of the Bydro-Nlectric 
Power Commission of Ontario. 

fhe reports of Nesers. Price, “aterhouse & So, have been ured as the 
basis of the finencial figures given herein, and reference has been made to 
the records of the Hydro-lectric Power Commission of Ontario where it was 


necessary to do 80 to prepare the diagrams. 
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It is understood that it is not within the scope of the instructions to 
examine into any of the egal aspects of the System nor to discuss any of the 
Acts of the Legislature relating to ite — 

mme necessary technics! data hes required considerable preparation as much 
of it is Only available in the operating records of the Hydro~llectric Power 
nen N g F me printed reports contain a part, but these have had 
a by interviews with various officials, and by searching the 
voluminove records both at the head office in Toronto and elsewhere. 

The general plan under which the report of the studies is presented may 


do outlined as follows: 
(1) A short review . QO 


(2) A brief physical description of the Syste. 


av avolution of the System, 


{3} A brief discussion regarding the gharacteristics of the local market. 

(4) A diseuss ien of progressive capital costae 

(5) Statistics regarding progressive revenues for various classes of 
service, with disoussion thereon. 

(6) statistics regarding progressive operating costs and fixed charges, 

with discussion thereon. 

(7) Amalysis of the reserve accounts. 

(8) Statistics showing progressive and aceummlated deficits or surpluses, 
with discuss ion thereon. 

% Anslysis of progressive operating records and of unit revenues per 
horse-power per annum and of unit costs per horse-power per annum. 

(10) A brief discussion of the various inportant points concerning the 


System. 
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The report included herewith as pages 4 to 41 inclusive refors in deteil 
to that portion of the activities of the .- - Power Commission known 
as de Besen Syston, ‘References dre made $0 thé inter-comection of this 
System with other Systems. 
while the map included as a ey shows the dine generally and iis 


geograshical “relation | te ‘al ‘the other ‘Systeme operated wy the Hydro-tlectrie 
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"In Jemaxy, 1914, the Bees County Light ana Fewer Company, Limited, whteh 
wae owned by the Detroit Edison Company, began to deliver power to the Towns 
ment of rights by the Auherstburg light, Heat & Power Company, Limited, and 
the Kingsville Electric. Are Liyyted, it had acquired frauchises 
for the distribution of power In these towns, At contimed to extend ite — 
system and before the end of 1914 wes also distributing power in the Vilisge 
of Canard River and in the Town of Besen where it had acquired the franct.iee 
and rights of the Essex Light and Power Company, Limited. In 1915 tronseission 
lines and distributing systems were built for the Village of Cottam and the 
Town of Leamington where the franchise ef the Leamiugton Light & Heat ompany, 
Limited, Bae deen taken over, fhe Rasen County Light and Power Company, 
Limited, supplied these municipalities with power from thelr stean generating 
plant near the City of Windsor. men the demand for power outgrew the capacity 
of this station they arranged with the Canadian galt Compauy, Limited, to 


install steam-turbine-driven generating equipment in the works of the latter 
company at Sandwich to augment the eupply of power. 

„4 the reqaest of the municipalities conserned the Hydro-Eleatrie Tower 
Commission entered into negotiations with the Gonpauy for the purchase of the 
System and on May 22nd, 1916, mde an agreement with the Basser County Light and 
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(5), 


Power Company, idmited,, by which the Commission ecquired certain of their 
transmission lines, stations and distributing systems. The purchase pr 40 
was paid and the transaction completed on June lst, 1916. , 

mne assets of the Essex County Light and Power Company y . Limited, een 
vy the Commission were described in the agreement as follows: | 


(la) 


The goodwill of the said business. 


. the lands owned by the Vendor. | 
le 411 the plent, machinery, furniture, en licenses, stock in 


trade, stores, . es, property and effects, to mich the 
, gh olf in use by the Vendor or to which 


the Vendor is iel in . with the said business. 


la) 


mme franchise, contracts and engagements of the Vendor as set cut 


in Schedule "A" hereto attached and forming part of this agreement, 


211 the rights of the Vendor thereunder and the full benefit thereof, 


(e). 


and ell ether pending contracts and engagements or existing franchises 


to which the Vendor is or may de entitled in connection with its said 


business. 
All the other property, to which the Vendor is. entitled in connect ion 


with tho said business except. all the Vendor’s cash, promissory notes, 
book accounts and other bills end accounts receivable to which the, 


Vendor ia entitled on the ZIst of May, 1918. 


From the property described above the Fower Company reserved to itself the 


real estate and substation equipment in the Town of Jandwich, the steam turbine 
plant installed in the works of the Canadian galt. Company at Sandwich, the 
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‘tranemission Lino connecting these two stations, and also the wires connecting 
‘the Sendwich substation and the works of the Canadian galt Company at Windsor, 
Witch Were in part strung on the poles of the transmission lines sold to the 
Commissichs It 4180 reserved to itself 411 the stock of merchandise on hand 
for sale to chetomers, ‘the Intention apparently being to sell to the Commission 
* ‘the It eme ‘stock ‘ally ‘trade valiant my mam on hand for 


OPS 


Limited, Gave’ the ritt to tränemtt or distribute power in the Townships of 
derben, Wilden, Colensster Worth, Colonester South, Gosfield 
O M. toon’ of intiaretbure, isdn, 
Kingsville and Leamington. ‘The tramemission lines acquired consisted of about 
65 miles of 26 1400-7014 lines, extend’ 8 over & oonaidersbie part of the County 
of Base. They connected the transformer and distributing stations in the 
Municipalities of Leamington, Kihesville, Essex, Amherstburg, Harrow, Cottam 
and Canard River. A 1081 vice gystem was supplied by each of these 


stations. 10 
fhe ge tem had been supplied with current at 60 cyeles frequency, and it 


here? ore necessary | to make extensive, Feplocenents and alterations to the 
equipment before power could de taken from the Niagara System at 25 cycles, To 
supply the System while these changes wore being made an agreement was ent ored 
inte with the Canadian Salt Company at the time the System was purchased. By 


soutinued to supply power to the System from the 


pane 
4 5 ve 


. durbine plant sat up in their works at Sandwich, until such time os the 


the agreement thia Come 


Comission was ready to take power from the Niagara System. The Detroit Edison 
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‘me required changes to 5 leere we ade in an the stations: 


by vebruary . ‘1919, dea on that dete the supply of power fron the Consaion 
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salt Company was at scontinned ond the ‘system wes comected with the ussex 
treneformer e station of ‘the mac. system, ona since that date an bone . | 
been arom ‘tron ¢ that sores. 1 

10 . price pela to ‘me wesen Mala ‘Ligne and fever Sekine for ‘the assets 
‘covered ‘by the eren was bers. oo * this was paid in are Power 


3 yt the Province of ontario, as 


Commission of Ontario de 


follows: | * 
i i ie ie i Bde er N katy Rit ic RE ES ar RE eb te 
4 e 9 6200, 000 
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“According to ‘the rale or the property made by the enginoers — the 
Commission at the ‘take of ‘the e purchase of the Syston ‘the i, ony of the 


varie Assets was ade AS s follows: 
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fhe 60-cycle equipment which was replaced by 25-cycle equipment when the 
System was supplied with power from Niagara, was sold, as was also the old plant 
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na the Town of Sandwich with the 


and « section of tranemiseion 11 
System. ‘The total value of the discarded equipment amounted to $21,425.19 

‘at Octoder Bist, 1921, and this amount has been charged to intangible capital. 
ved 2 * 1 was N e 


pats ade, office, oqudpment » materiale 4, ez, watch had not been 


included in the inventory on which the purchase: price was ‘vase, ancunting to 
$6,806.67. This amount, together with the. yelne or the at scarded equipment, 
ste, which has since been sola, has an se beneide capital to | 


46, 888.01 at October Bist, 121. 


err 8 . N Tine we Lr this Annan, with the 


2. ystems * N 2480 converted the | 
stores building and has extended 


a steam pla 5 eed laine into an oftice and 

the local distributing 3 stens. Ine total additions to capital costs since 
the System was acquired amount wy $149,141; 0 this anount $147,721 was nade 
n 2918, and 1096 $62.26 t which was for new 2i<cycle equipment to wastes 
the original 60-oycle eqn inn ttt * 
mne eser System is operat od entirely by tne 5 Comission oth as to 


asion lines and local distributing systems, There are no contracts 
Waun iss ion As to Supply power at Coste 
E in that none of 


with the municipal: 90 
mne Systen, therefore, differs from, most of the other 
the mmicipslities supplied can be glassed as “Hydro kun icipa lit ies“. 


There 


district, “Leamington District Jo, 1", on the System, and 
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The Essex system. . 4 * Serving the vosterly ona deter, 


part of the County of ee ‘me r inen Lines ote ren the Essex 


transformer station sous ‘east of ider to ‘cat 


Anherstburg, and’ ae ae thers "ae 5 kar the era boundary, of 


8 the whole of the t ransntsston 


systems of the Wines 5 der ° 1 dien of Ontario with the Location of 
r “stutdonsy high voltage: trans 


generating stations, high voltage ‘eran fom re 


mission lines and low voltage trensformer’ stetions ae, indicated, ide cows 
the varions systems in wear relation, to one bender. N ane tinted en of the 


* 
1 0 N 


map indicates the ‘Base Systeme | J 1 4 { waar PNY * 

me map maluded as page 20 shows the asses syste o on a larger scale and 
also gives the names of the art torent ue concerned. n 1 shows the 
Niagara System which is adjacent to and ‘connected with the asses voten. 

gpesk ing broadly the Assen ‘System consists of ‘tritisndsoton Lines and dis- 


tributing lines serving seven muntotpelition and one rung distries. 


} gb i 
1 


Sources of Power Supplys 
There sre now no local generating stations which are Woon ace ‘source * 


supply for the Essex System. The entire supply of power for the wwe 1. 
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purchased from the Niagara System of the Hydro~Slectric Power Commission and 
“supplied through the Essex transformer station of that System. ‘The sse 


System has no high voltage transformer station of its owne 


4s previously indicated in the text the source of supply for the System was 
originally the steam generating plant of the lissex County Light and Power Con- 
pany, Limited, This plant was purchased und dismantled by the Hydro-Zlectrice 
“Power Commission, the equigment sold, and the building converted inte an office 


and stores building. a 0 E tuyb ine generating plent in the works of 
the Osnadian galt Company 1 from which power vas obtained for the 


System until February lat, 1919, when it was connected with the Asse trans- 

former station of the Niagara System after being changed over to take power at 

25 -eyeles instead of 60 cycles as previously supplied to it. The plant in the 

works of the Genadian Galt Company is a steam-turbine~driven generating unit of 
750-Kee, S-phase, 60-cycles, 2,500-volts. 


he transmission limes of the Besex System consist of about 63 miles of 
26 400-vol t lines and about 8 miles of 4,000-volt. Lines as indivatokgen the map 
2 — page 10. These Lines are all of wooden pole construction and present no 
; — nes features . mer were built by the Assen County Light ‘oud Power 
Company in 101 4 and 1916 and the tie line to the Assen transformer station of 


the Niagara System was built by the Hydro-Blectric Power Commission in 1918 and 
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1919, Tt may be noted that the sversge span is 160 feet whereas the normal 
span for similar lines on other systems is about 130 feet. 


ur the trensformer and distributing stetions at Amherstburg and Kingsville | 

are brick buildings about 24° x 26" x 16", those at Canard River, Cottam, 
Rasex and Harrow ere pole type stations, and the station at Leemington is an 
outdoor steel structure, At Amherstburg, Kingsville and Leamington the voltage 
is reduced to 4,000, at Basen and Borrow to 2,500, and at Canard River and 
Cottam to 250 volts for 10 ö 

The stations are ali 0b 
transformers of 300K. V. A. capacity and Canard River and Cottam the smallest 


eapact Y. Awherstburg being the largest with 


with 25-K. V. A. capacity. the total transformer a ef all the stations 
amounted to 1,025 K. V. A. on — sist, 1521. ho details of the different 
stations are given in the table below for that date. 


fable of Transformer Stations 


unn Sha Sy Hien a LY Kev. Ter. 
Amhers tburg 300 26, 400 4,000 
Canard River l 26,400: 230 
Cottam 25 26,400 ©: 250 
Essex 160 26,400 2,300 
Harrow 75 26, 400 2,300 
ingsville 225 26,400 4,000 
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= 2 — the mnnicipalit ies supplied with power by the desen system. 
me pn Save ral , to operate the distrinat ing systems Pi to supply i 
power ler ‘the nr — to the Basen County Light and Power Company or 
1 * * nary e n ‘the minen of these franchises having 
22 System was bought from the Regen 
County Light and Power Companys ‘The aceounting for the nmunivipsalities of the 
Besen System 4s therefore in the general accounts of the Commission for the 
System, and the ras iy rere are not given in the 
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The latest figures available, those for 1921, give the population of the 
towns on the System as. fol lers 
toa Vere iem Saat: en Aurherstburg Wet dee le grat % ix 


Besex 1,470 
nana 3.668 
den Bowe winks whch ee e r ha Sa nite 


5 n is stated by the Hydro-mectric Power Commission that the total popula 
tion of 2 Aistrict served is about 10,500, the population of Genera River, 


. ‘Sette ond the First Consesaton district would therefore be about 1,000 
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people, ‘The district served by the System is a good farming country, with 

small towns and villages well distributed through it but there are no industries 

Looated. in the district which use power in large quantities. Wo dena len 
nas do en made Lr as to the pate of consumers on the Bini or + in the 


different b muntotpalits 100 served a by ¢ the emen. 


* * n 


muh larger centres of population in the district are now all served by the 
System and any rapid increase in the population served can only come about by 
the but ld ing up of Amn M o yural distribution. 

The power purchased by the System has, however, risen rapidly from 440 l. P. 
in 1919 to 1,206 H. p. in 1922, and as the point of saturation for domestic 
‘consumption has apparently not by any means been reached it is reasonable to 
assume that the load will cont ine to inerduse, though at a reduced rate, and 
might reach 2,000 R. P. within five or six ears. 

mis figure, of course, does not inalude power which might be taken by 
industries, requiring large smouts of power, which might locate in the district. 
mere are no local sources of supply of power eacept the steam plant at 
the Canadian Salt Company's works at dendwich and this ie not now large enough 
to supply the System, nor does there appear te be any source of power for the 
Assen System which might be substituted for Niagara Falls. Power will undoubt- 
edly continne to be supplied to the Essex System through the transmission lines 
‘of the Niagara System of the Hydro-lectric Power Goumission of Ontario from 


the plants of the Commiseion at Niagara Yalis. 
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in the table | on n page 15 the ane. for the total capital ¢ costs tor tae 


f ei 2 


yoore 1918 to i921 inelustve, were obtained tron, a report of Messrs Price, 
Waterhouse & & Cos ‘to the Hydroelectric Inquiry Commission dated November Lr. 
922, and outitiea "Report on Invest iget ion of Accounts of uesex System". the 
division of ‘the voten capitol costs as at one 156. 1918, into tne different 
tens 10 the table on peso 18 | te „ epproxinates It has deen obtained by taxing 
the ) Kydro-slectrie v. Power 0 a valuation of the assets on Ss 
date whieh, including nster! is, Or 22 and a intangible velues eavunted to 
$226,000. mis veluation is eee, in detail n mant iy of the Prive, Water 
house reports On gt 1 of se reer: * ‘capital assets at that date are 
— ae $221,890 made up of “tronamtssion Lines, stations, frenchisce and 
gootriii", 220,193, and three ein miscellaneous items amount ing to $1,697. 
he balance of the ascete at that date, $4,120 wan the value of materials d 
supplies and 10 classed in this xh tbat as rend und working assets“. ‘the 
value of these miscellaneous itens and materials ma supplies, 8 & total of 
$6,007, nas evidently been enon in the inen valuation with the trans- 
mission lines, stations, etc», to which they applied. Aa the distritmtion 
would be approximately aceording to the value of the different items, the 
value of on ch of the assets shown in the engineers’ valuation has been reduced 
by its proportion of 96,607. The value of the old plant, $4,359 thus obtained 


has been included with the miscellaneous items mentioned above and together 
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these make up . oss. the value given for miscellaneous: capital assets. 
Por the year 1921, Exhibit I of the ere f gives ‘the vaine of 88 
lines, stations, Franchises. gern. — ‘a0 86, 186, 22 3 | 


items, 48. 520. nal ing a total r berg. 7s. In hilt XIII of the report of 


Messrs. Price, nen, 45 cee. 4 the Hydro-Blectric Inquiry Commission, 
entitled "Memorandum u Berei- of dannen Assets of the Hylro-Blestris Power 


‘Goamteston and of cenie and Operating . dated 
angst 2 end, 19285 / tytve-tiectrte Inquiry’ demdesion file 93—a-2, the disteien-| 
Shee of me amoutit of $367,156 over the different Items is given. ‘The "anount 
=" vos of Bock Value of Assets at Date of Manas tina shown as 56,866, 


. 


0 ‘has been distributed over Gs Oe Mons in the proportion they erte 


bore to. each others Therefore the division for this year also ust be con- 
sitares| as e 5e only. The value of ‘Leamington General Office, 06,972, | 
has ben included wader “miscellaneous”. . Shere. ie no information available vy 
which the Astrid den of the total capital assets for the intervening years can 
be made. end they have in consequence been, Jett ‘plank in the table and on the 
sheet of eur ves dnelnded as pace 17 of this report and which is a graphic rep 
resentation of tne figures in the table. fhe known points have simply been 
joined by dotted lines te indicete the wes of the n tor the — snc, 
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ove Of the total increase of 6180, 886 in capital costs, $121,357 was expended 
provious to October Slet, 1919 in the first seventeen wonths after the System 
was purchased by 2 Wing expences for B- equipment 
to replace the 60-cycle equipment in nee on the System when it was purchased. 
The rema inder covers the cost of the new transmission line built to comect the 
System with the Essex trensformer station of the Mingara System, the cost of 
converting the old steam plant into an office and stores building and various 
improvements to existing transmission lines end distribution stations and sys- 
tema “Since October Bist, 1919, the capital expenditure has been dme ll and 
represents improvements and small extensions made principaliy to the distribu- 


tion systems which stood at $164,626 at Gotober Slst, 1921. 
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reper’ mow the PN Flog of the Essex System in terms of horse-power. 
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e eee 2ͤ̃ĩ˙ J; Ending October Bist, 2 


„ 1921 


1919 1920 


tsi alt 


R. P. Put | 440 xe 8 a 1206 
K. P. Average of vonthly Peaks . 72 1090 1206 


H. pc Ka. 222 une ye" 12 1507 
Fd 2 


if | 7 


Ae me figures avi in the table vere ebtasnba from the engineers of the | 
ws ales Power Commission. The rie er hort e-power billed are not ö 
bratlable and it is stated by the eee log the nyaro~Blectric Power Con- | 
mission that no kilowatt-hour data for the Syatem are available., It is in | 
dense. not ant lies i 10 horse-power consumed by the : 
Syston, | 

ne figures for horsepower * represent the power taken by the | 


200 


System from the Essex transformer station of the Magara System. Although 
the systen has been in operation since June lst, 1918, no theron for power 
in 1916 | are given. Poner used in that ‘period was purchased trom the Canadian | 
galt Company on a kilowatt-hour basis and no record of peaks, ote, appears bo 


have bean kept. 


The ‘Sigures of average monthly peaks were obtained by taking the sum of the 


monthly peaks: me aha, Am: it anand. 60. the nd el gd e % yee 
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“the figures. kor man ln yoarly peak Feprosent ‘the ereatest tit of 
er taken at any time throughout the years” 


us curves on page 20 havs been plot ted e from the digas’ in the 
table and shon the table In graphic ne Ae 


un 


me following table shows the fractional capital sosts per horse-power 


purchased for dne year 192 ö 4 * py pitel cost par 1 — fer the 
other ‘Year. ‘These figures bx howe in the table of progressive | 


‘capital costs given on page 16 and in the table of „Horse-power Purchased” 


given on page 19. As previously explained it has been impossible to allocate 
the capital costs for the years i919 and 1920 under different headings, and 
in consequence, n the total cost tL gd 1 const te ean be shown 


for these Aerobed 


4 it i 


Table of. tapiter Costs per Horse-power Purchased 


Fiscal Years Snding Ootober Slat, 


1919 1920 1923 
enn Lines § 100,00 
Prans forming and Distributing Stations 66.00 
Local Distributing Systems Lie Sediment 142.00 
Rural Lines i 22.00 
Miscellaneous... 1232 
four Getela enen e 4 761.00 $ 370. 00 3 34.00 
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@ for generating plants in the table of capital costs 
od as there are tone on the esex system, 411 power being 


” the high’ onpital costs per horse-power are due to the comparatively 


* Ys no head 


28 


wie 20 


great length of transmission lines for a system using so little pewer and to 
the fact that all the local fipiribesing pies. * 7 3 in yey capital 


1 5 ee 5 


Costs. 


There is no separate Wain receiving station for the System, sach di stylbut- 
ing station of ‘the Besen System takes its power ds required from the 1 Ines ‘fed 
vy the Hssex transformer station of the Wiseara System. 18 being the onde, if 
11 mould be desired Yo W ‘the cost per horse-power installed it would be 
sary to consider lled as the sum of the capacities of 


hie rns was about 1,100 horse-power in 192114. 


„ for the total amn, revennes of the ssen System have been 
token from Exhibit 11 of ‘the report of Price, Watertionse & Oo, and are revenues 


rom the sale of power Only. THO revenue has not been distributed between the 


Ange Departments as they essentially operate together. The Essex 
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1 222 has in this a been considered as if it were operating as a private 
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Year Ending October zlst, 1919 et 53,896 
Year And ing October 3ist, 1920 sae Kg 
Year Ending October Ast, 1921 111,419 
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tal annual revenues have been plotted as a curve on page 36 and their 
relation is there shown to the total annual cost and the annual end acemla ted 
profits ox deficits. 
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me total anmial operating costs of the Essex System have not been separ- 
ated into the cost of the power sys tes end the cost of the local distributing 
systems. Since the whole system is owned and operated entirely by the Hydro- 
Heri Newer Commission it has been considered as an entity. ) 
fobs V power subdivided under various 
headings for the years 1916 to 1921 inclusive and the sheet of curves included 
as page 26 shows these figures plotted in graphic form Ahe figures have boen 
taken from Exhibit II and Bxhibit [i~b of the Price, Waterhouse & Co» report. 
fhe figures for the total ammal costs of power are also shown graphically 


by one of the curws on page 35 in their relation te total annual revenues and 


annual and acemmlated profits or deficits. The items ee, the total 


annual costs have » been grouped under the following peeaingss 


og “separate hoading for puree purchased has been included for the reason thet 
no power is generated on this Zysten and the charge for the yarchase of power is 
much the reset single pay in the totel N pot pa powers The anount | 
shown for each your is the total charge to the EA U sys ten for power — 
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from the Niagara System of the Rydro-Mectrio Power Commission, and includes 
its proportion of administrative expense. 


-Seoers a7 Sa as BX * 5 
Operating Costs. 


Operating costs inelude the wages of transforming vary Aiden station 
anne, linemen, athendents and so forth, orte, and niseelianeons ‘ens 


poy, fort under this headings 


Umer this heading So RN. all the diene. shown in Exhibit II 
of. dhe. ‘Boies, Waterhouse & Co. report ni iene for 8 lines, 
stations and local systems. Both labour and materials whieh ean properly be 


charged to maintenance are included. 


“Under the heading of overhead and general expense are grouped such items 
as salaries of local officers and clerks, office supplies, stores operation, 
taxes, Insurance, uncdllectable accounts, promotion of business and head office 
administration, all in accordance with Exhibit II-b of the Price, Waterhouse & 

+ reports Tne totals for these items have been reduced by tho amount of 
*miscelianeons income" shown in Exhibit II of the report, as it vas considered 
that this amount was properly an overhead credit and should not be included 


with power revennes. 
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giving 2 tel — deficit of 941,317 at that ‘date. In 1921 there was 
a surplus of $8,561, 44 it is atated that the surplus for 1922 will amount „. 
about et, doo, me FeaneIng the accumulated aeriett ‘to about $8,800 at Qstober 
sist, 1922. NDING OCT. SIS 

The Essex Gyatem, as previously stated, is owned entirely by the Hydro- 


Mectrie Power Commission and there are no contracts: 8 —— pase bn, 
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year. The operating deficit has apparently been i — — Seine the 
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Interest 14.0 2.9 19.2 18.6 
Renewals 12. 5 13.6 13.4 13.3 
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| BY PERCENTAGES 


— 


— AT PE RRS 


Moe dusq ai ers atauopas eseds Yo shoes a est? OF seas aa etawone odd tadt 


Tian 4e u NI LIAN don = mwode deseo Latet odd bas lao at livers yaiqoos# 
«tsa Soqtw ased ovad Le heb bhetalwmwess edt 


oSewel e emadse oot 
edt weds 88 egeq ee bebslont eevrwe te eds ad? hae oldad gu H ad? 
has mua teq tower to oe [ated eff Yo aagatimegteg ax dene duce Lammes 


walints <e seoteys temge dilw muwlragros to bodfam « a8 bobsalank eta ened? 


sao Lovoqortg 
acgatneoted yd ne W #7 ‘te eldat 
ot «dak euatly 
% I redn qulbai vas Lava it 113 „00 

2. 83 4.1 4.08 8.88 boa on vewol 
8.4 1. 4 . 8 7.8 ue Ltarago 
8.81 7. 81 9.9 . H, , TA 
K. AL 950 6.61 L. A See eee bee er 
8.61 K. 4 9 9. Sn 
8.1 4. EKT 3.1 A. A4 8 L 
i haul ge KA ke 

RO. 00 0. 004 N. 0 N. 001 alas or 
„eee e- 


Laa Lau co ee ,tel sant so metey2 edt te eee odd e e cet 


ott EN AN hb to eseqrugy ore tok soleatamed edd to hn ad odd yd ba a 


ia 


* 
1 


SINKING FUND 
TERE 


—— 
OVERHEAD AND 
GENERAL EXPENSE 


0 
— 
2 
O 
O 
— 
< 
2 
Zz 
Z 
< 
9 
x 
Zz 
＋ 
2 
2 
uw] 
ay 


POWER 
PURCHASED 


FISCAL YEARS ENDING OCT 3/5. 


Hypro-ELectric INQUIRY COMMISSION 
W. D.Grecory, CHAIRMAN 


Economics or H. E. P. C. Distripution Systems 
Essex SYSTEM 


ANNUAL COSTS SUBDIVIDED 


BY PERCENTAGES 
Toronto.Junellth.|923, Made by#DChecked by (Li 


Wa tter J. FRANCIS & COMPANY 
CONSULTING ENGINEERS 


— 


1 N as 7 : 
foes pees. te 1 
A 5 

. 1 
4 rao - 5 8 8 — i 7: — 7 — 
877 3 „„ 
N am -_ N 4 : 
S au oo a 

_ 2 89 


W 
> 
1 
ory 
> ¥@ 1 
10 
Th 
t 


wa 
* i 
— 
* = ** 
> 2 
— 
¥ 1 * 1 
en — 
a — — 0 
cna — pr 
=a : — * - 


WALTER J. Francis & Company. 
Copy FoR ENGLosURE TO Mr. J. Allan Ross. 


(29) 


amount of depreciable capital and the percentage to be used in setting aside 
reserves for renewals, This appraisal shows that the depreciable assets amounted 
to about $225,567. The division of this amount into different classes of pro- 
perties is shown in the table below which has been taken from the report of 
Messrs» Price, Waterhouse & Co, on the Essex System. The percentages, men 
figuring on a sinking fund basis, used in determining the amount to be set aside 
yearly for renewals of the different classes of property, and the amount to be 
go set aside enmally are also shown in the tablsw 5 5 5 
mme percentage rates applied on the transmiscion lines and distributing _ 
stations are the same as those applied to the similar properties on the Lu 
System and take into . Hat lie and the residual value, etc. 
of each article man ing up the properties | 1 
he rate used for distributing systems is the one recommended by the Gon- 
mission for use by mmicipslities operating similar systems and is determined 
im a similar manner to that for transmission lines and distributing stat ons. 
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Tis works 1 as an average percentage of 5.996 and the renewal rate wos 
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mo anmmal provision for reserves for renewals on a 4 per cent. sinking 

fund basis with interest at 4 per cent. wonld sceummlate à reserve equal to the 
depreciable capital on whith the reserve was calculated in à period of about 
eighteen years, provided no charges were made udn inst the reserro. 
kt 1s stated that It 10 the practice of the Hydro~@lectrio Power Commission 
to Maintain the System in a condition for economical operation which is stated 

to be about 75 per cent. as good as the original new condition and that the ox- 
pense of doing 80 46 charged to maintenance. In consequence of this practice it 
was considered in this report that the reserve for renewals should be considered 
in its relation to the balance, namely to 25 per cent. of the depreciable capital . 
At Ostober Slat, 1921. Oer iV. capital was about $372,000, and... 

“per cents of this amount 16 893,000. So long as the practice of charging to 

nn int enn all expenditures necessary to Keep the plant up to 78 per cents of its 
new condition is ont inued, this amount of $95,000 would be all that the renew- 
als reserve would have to overs The renewals reserves at October Slst, 1921, 


mounted to about $41,685, mich aprears to be ample; and, if the present rate 
or taking annual additions to the reserves be maintained with Interest compound- 


e i We dena! way,’ the renewals reserves soon will become unnecessarily large. 


“tt 4s stated that lately the various heads of the depertnents of the Hydro- 
Heetr10 Power CoumissiGn have been studying the question of depreciation rates 
and the proper allowance for useful length of life for each kind of equipment 
end that they have come to the conclusion that the rates formerly allowed have 


deen too high; in other words, the actual deterioration of the var ious parts of 


the System | hae not been 80 great as vas expected. toll 15 stated that they have 


prepared figures to show that their former nee Was too conservative in 
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allem for estimated useful life, and they have, therefore, suggested that 
the renewal allowance on a sinking fund basis be considerably reduced in the 
annual charges, If this suggestion be adopted it would have the effect of | 
‘building up the reserve fund in future at à slower rate, and of correspondingly 
meducing the annual costs and consequently reducing the totel annual cost of 
Petts cine 14 wee aoye Lm 

There are a murber of points which showld receive Gareful attention in 
dealing with the question of these reserves for renevals. One is the proportion 
of the yearly expense for renewals which is to be charged to maintenance, | 
another is the proposed charge in the estimated length of useful life of various 
portions of the alpen, Gio Quip Misns affect the anmmal allowsnos, 
A third is the question of the proper rate of interest to be chosen in estimat- 
ing the earning power for the reserve fund. A strict theory of the earning 
power of the renewal fund shonld take into account not only the method of in- 
vesting the fund, for example, whether it be used in making oxtensions and 
betterments in the System as has actually deen done, or invested in separate 
securities and treated like a trust fund, but alse the rate of anmmal interest 
which should be adjusted each year in accordance with the actual value of money. 
fhe legal limitations of the allowable investment of the fund should also be 
kept in wind in this connect 10n. 
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un palit es under which power 18 supplied at cost. Apparently under these 
@irounstaness the Power Commission Act does not require the establishment of a 
‘sinking fund for the retirement of the bonds of the Commission guaranteed bye 
the Province of Ontario which were issued in payment for the System, nor for the 
retivement of the cask advances made dy the Commission und the Province to the 
Systen since it was anhin. 

ou ur. Clarkson's report for the year ending October Zlst, 1921, it is 
stated "With no municipalities under contract with the Commission to pay cost 
for power del tvered dy the “ssox System there would slso appear to be no pro- 
Malene — hand ever" —— Aet requiring the sotebiishwent of Lan ~ has 


for repayment or the een ang eee" * the Comite ston to ‘the Bscox 
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System." 
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. “$15,829, but with the total 40 1010 fron — to that date amounting 
to $22,766, the amount of sinking fund had not been collected by the Commission 
but was included in the deficits The annual report for the vear ending October 
n 28 ie not yet available, but it is 22 that at that date the sn 


nad deen reduoed to about $0,200. n ts probable that the aertelt 111 be 
pe | 
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available for investment in securities of the Province if it shovld be decided 
to ut 111 it in that way. 

“oo No provision, however, is apparently being made for sinking fend payments 
on the cash advances to the System by the Commission and the Province amounting 
to about $141,149 at October Sist, 1921. It would seem advisable thet some 
provision should be made for the retirement of these cash advances by the 
establishment of a sinking fund for this purpose. 


| 1 reserve ) for SO OP yout ished at October ast, n, 
ana it would soon te ne “<3 ide n a reserve now or as goon 
Awa 


as ry system ts able to mest ell nn other operat ing charges. 2 N 


should ay necessary ve slightly 1 to 2 for the establishment of the 
Err bor ontingenctos ana when this reserve hes been built up by the annual 
slowances tos say $8,000 or Ag, ooo, and the average onus) charges against 
tis yeserve — been determined by 3 = of ang: the ares exe 


this reserve in the ‘cost of power might be agein reduced. 


ne FOLLowing table sows the total annual costs, the total anripnal revenues, 
and the annual resultant profit or loss, for the system considered es a whole, 
the power departnont, and the retail department being considered as one. 

“Phe curves on page 35 are plotted directly from the figures in the table 
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(34). 
$ 20.000 1 ..ůi— — — r — — — 
and indtoate erephtoally the result of operations. . 
100, *. 
me total anmual revenue is shown as one ou tne total annual cost as | 


another and the two carves nearer tho wey ie e the annual resultant 
— . It 1. to be noted that since hs taps 100 heen improvement in the oper= 
ee tent, and that in 19 28 was a profit of about $6,561. The | 
em fn for the year 7 and oetober Slist, 1922, is not yet available, | 
0 oth fe stated that the gone trom operations for that year amounted to | 
adont $24,000. This wot wring the accumulated resultant to a deficit of 
“about $8,000, a 24 * ena of the figures and curves indicates that the 
c aoriess n yprobebiy be . PoYrecr ending October Bist, 1923 and 
* a all decades resultant profit will be shown. * 
2 It ae ‘tnt ‘the capital expenditures will pot = greatly Marea 
deer sone years, and t the only items vende % 4 the cost of opera- 
bien 6111 be firstly, — for Winking fund reserves to retire the cash | 
eee made to the peter ona “seqonaly, the charges necessary to build up @ | 
Feserve, for contingencies, neither of en l 127 verz. satin. | Offsetting | 
these impresses there might be a decrease in the reserve for renevals account. 
001 — of Lenden. Revomes, Profits and Defleits 
* eg Ter Sader 193 


6f JU 


N. 


1 * "ea 125920 1921 
Total Annual Cost $29,941 $75,191 95,097 $102,869 
Total Anrmmal Revermes 17,253 53.896 ene e 
anraal prorite © ety 0 ee 6 | Hypo-Evectc Inou oe f 
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In order to reance the total costs of operation to a basis where thoy 


Wee. 2G 9 


cont be compared with oer enters. a set of tables ond 1 dtagrans nave been 


N ann Peariy po. 54 
prepared to shor the costs — a oer annum yy aifterent basen of 


cae. | The Pom kore also been analyzed to show ths total annval 
eosts subdivided into fractional amounts chargeable against sach kind of 
expense, based on the horse-power purchased per annum. » Hater Siet, 
The table en page 87 and the shoot of ourves on page. 28 show. the n. f 
2 — mig Pi trd per annum on yr wel basese The N in the ae 
sre bain Wy diving Spey a 
the table on page 54 by the amount of the total horse-power, on different bases 


as given in the table on page 19. As the horse-power purchased and the ne 


Kor the total setts of power * 20 


of monthly peaks in norse-power are the name, the, costs, per horse=power . on 
tnese two bases are identical and are shown by the same duryvs. — 
hs mee mentioned the figuaes' for horse-power ree and for horse“ 
— nenne on W ah are not available consequently. the table contains 
horse-power 9 ‘weer ‘tare’ headings ‘only, and only ro carves are shows: 
as: "the deren bina) for two of these headings are Ldontical. 3 
. table: on am 27 ‘shows the subdivided costs per antun ‘per horse=pouélé 1 1 
aun Noe the varions nena sage of r 8 r n 
overhead 184 nd general expense, | interest, renewals ani sinking funds These 
theres: wore y obtained vy dividing ‘the 8 kor the total annual coste of 
power, as subdivided under various headings in the table on page 25, by the 


figure for the horse-power purchased in each year given in the table on page 19. 
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The curves on page 39 hee plotted. directly from tne. figures in the table» _ 
If ; further enalysis be desired a similar table and sheet fe curves might 
be carepared to shor the subdivided. cott per. horse-power_ on the basis of the | 


— yossly peak horse-power, but une nas not deen done for fais report. 


* 
Tho. tables are as follgwss E * 
7 g * | | | 
. Table ‘of Total costs per Hokse-power per Annum | | 


| fit 9 ws ae anding October Slst, 
. / 19% 1920 1921 


8 — ] 

30-00 — ä —— —ͤ—ͤ— — 2 3 —— — — r 
H. P. Purthased $66.26 4 5 § 84.36 
H. P. Average 12 Monthy Peaks 166.26 Pr atid r 94.38 
H. P. N Yearly Peak a/ * 84. 40 78.80 


| 
| | | 
‘Table of ubdtvided Costs per Annum por Horse-power purghesed | 


: | Fiscal Years Ending October Net, 
1919 f 1920 1921 


Power Purchased 9 60.50 $30.75 5 § 32.00 | 
Operation 8.18 | 5.01 : 4.03 
Maintenance 16.54 16.39 12.860 
Overhead and General Expense 24.30 „s 144.50 
Interest 34.60 18.78 / 17.58 
Sinking 9.7 39 | 3292 | 
8 — var dr. = | : 


fhe total revenues per annum per horse-power purchased are shown in the 


table above and on the sheet of curves on page SBe 
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valle 105 ‘Eilowatt-houre used en the System, and there 
basis 5: * made. 1 


1 1 
At A 28 t 
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‘A summery of u number of the more salient points which have been studied 
ond discussed in tho foregoing report my be of advantage in oontimaing the 
goneideration of the ooh on 051 oe “of the Basex System. They are as follows: 


£4 ten oonta in no charge for generating 
for ‘wad: ing lstat lens and but little for intangible 
vu lues e d ever, contain a rather heavy sherge for Lon ais- 

tributing stations and systems, none of which ure owned by the miaicipal- 
ition served. * sucount combined with the rather heavy charge for 


_ transmission and rural lines makes the total eapital cost of the System 
- comparatively „ the load will probably increase gradually sud no 
» Large in capital goats should de necessary to anrry it and for 


this reason it is to be expected that the total capital costs per horse- 
power will gradually diminish. 


(2) It would not appear to be advisable to make any large expenditure of 
oapital at present for the extension of rural lines as these can be 
expected to bring in bat little revemie. Gönnen 


1 The System is owned outright dy the Hydro-Vlectria Power Cormigsion 
both as to the power system and the local distributing systems and none of 
the mmicipalities served has signed à contract for its supply of power 
“at epost”. 


It would appear that an endeavour should be made to have contracts 
1 signed by the municipalities and to have the local distributing systems 
x, taken over by them. As the finances of the System are gradually being 


placed on a flrmer banis it is probable that the municipalities will become 
more favourably disposed towards acquiring the local distributing systems. 


(4) do facilitate future economic studies and to assist in operating 
efficiency it would be well to keep accurate records of kilowatt-hours 
used at the various distribating stations and on the System as a whole. 
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(6) 


(7) 


(8) 


(3) 


(41) 


The Nydro~Zlectria Power Commission is the sole distributor of power 
in the district and is not competing with any private company. The growth 
in the load indicates an increasing demand for power which will likely 
dont ime for some years at least, as an estimate of the power consumed at 
present gives à rather low consumption per capita. 


The reserve for renewals should be carefully considered in relation to 
the revised estimated useful life of various portions of the property and 
alse adjusted to allow for the actual cost of money year by year. me point 
should also be considered whether the reserve should be built up in regard 
to the full depreciable capital as has been done in the past, or in regard 
to the twenty-five per cont. of the depreciable capital not covered by 


maintonance charges. 


4 sinking fund should be set up in respect to the cash advances made 
to the System by the Provinee and the Commission in order that they may be 
retired when the useful life of the capital assete representing these 
advances will have passed. 


A reserve for con 0 oylg be set aside to cover loss from 
oatastrophe, bad debte| e ce¥sery the cost of power might be 
increased slightly te ow Tor setting aside additional reserves for 
ginking fund and for contingencies, 


Power will undoubtedly cont inne te be supplied from the Niagara System 
and there does not appear to be any other feasible source of supply. Such 
de ing the case, it would seem advisable to merge the Essex system with the 
Wiagara fiystem at some future date when that course will have become 


practicable. 
Tatler Franc 1 


Consult ing Imgineer. 


Toronto, June llth, 1923.5 
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